This paper presents an empirical analysis of wage differentials based on race and gender in the federal bureaucracy. By focusing on the study of interagency variations in wage differentials, the author shows, first, that the use in earnings functions of a simple dummy variable to indicate race and gender leads to downward-biased estimates of the standardized wage differential. Second, across federal agencies there is a positive correlation between wage differentials based on race and those based on gender. Finally, the low relative wage of black females is more a result of their gender than of their race. This variety of empirical findings shows the promise of future studies that concentrate on the interfirm variance in employment policies that affect women and minorities. m HE analysis of wage differentials based on race and gender has evolved into a voluminous literature in the past decade.-Most of this work has focused on measuring standardized wage differences among the various racial groups and the two genders. The statistical procedure used is a decomposition of the observed wage differential *The author is Professor of Economics at the University of California, Santa Barbara. into a portion "explained" by observable characteristics and an "unexplained" residual customarily labeled discrimination.2 Labor economists usually find a sizable unexplained wage differential among the races and sexes in the data sets currently in general use.
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'The literature on wage differentials by race is surveyed by Richard B. Freeman, "Labor Market Discrimination: Analysis, Findings, and Problems," in Michael D. Intriligator and David A. Kendrick, eds., Frontiers of Quantitative Economics (Amsterdam: North-Holland, 1974) , pp. 501 -62; and Ray Marshall, "The Economics of Racial Discrimination: A Survey," Journal of Economic Literature, Vol. 12, No. 3 (September 1974) , pp. 849 -71. The literature on gender differences is surveyed by Cynthia B. Lloyd and Beth T. Niemi, The Economics of Sex Differentials (New York: Columbia University Press, 1979) . into a portion "explained" by observable characteristics and an "unexplained" residual customarily labeled discrimination.2 Labor economists usually find a sizable unexplained wage differential among the races and sexes in the data sets currently in general use.
This paper presents an empirical analysis of race and gender differences in earnings in the federal bureaucracy. This "firm" employed over 2.4 million workers in 1978, of whom 31.1 percent were women and 22 percent were classified as minorities.3 These workers were employed by a myriad of federal agencies. To the extent that agen-cies vary in their personnel policies, a new dimension can be added to the empirical study of wage differences, namely, the existence of interfirm variations in the hiring and placement of blacks and women. 4 The objective of this paper is to show that the availability of interfirm data on race and gender wage differentials provides a unique opportunity to expand our understanding of the measurement and interpretation of these differences. In particular, the empirical work below will analyze the relationship among various measures of wage discrimination currently employed by economists. The analysis will also focus on the relationship among the "discrimination coefficients" for the different race and gender groups.
Measurement of Wage Differentials
This study analyzes data from the Central Personnel Data File (CPDF) compiled by the Office of Personnel Management, specifically data on civilian workers employed by the federal government on December 31, 1979. The sample is composed of a one percent random sample of personnel records in the eight largest federal agencies and of a 10 percent random sample for all other agencies.5 Oversampling the smaller agencies ensures that even the relatively small federal agencies are represented in the analysis. Each record outlines such personal characteristics of the individual as education, race, and gender and also notes such employment characteristics as agency of employment, annual full-time earnings, and years of government service. The analysis here is restricted to permanent, 4The fact that federal agencies differ in their personnel policies is discussed and documented in George J. Borjas, "Wage Determination in the Federal Bureaucracy: The Role of Constituents and Bureaucrats," Journal of Political Economy, Vol. 88, No. 6 (December 1980 ), pp. 1110 5The eight largest agencies are the U.S. Departments of Defense; Agriculture; Justice; Health, Education and Welfare; Transportation; Treasury; and the Postal Service and the Veterans Administration. A coding error in the creation of the data led to an 11 percent random sample from the U.S. Department of the Interior.
full-time civilians working in the United States whose records report the key variables under study. Table 1 presents statistics designed to measure the race and gender wage differential in both the pooled sample and in each of the 31 largest federal agencies. The 31 agencies employ over 95 percent of the total civilian work force of the federal government. The first column of the table indicates the average log of annual (fulltime) earnings for white males (In rem) in each sample. Since the average annual wage for white men is relatively high (e9 9718 = $21,414), it should be clear that even small percentage wage differentials actually reflect sizable dollar differentials.
Initially, a simple regression technique serves to measure the wage differential between white males and each of the other race and gender groups, holding observable skills constant. In particular, the following earnings function is estimated for each federal agency (and for the pooled sample):
(1)
In rh = Yhce + fRh + E h, where rh denotes the annual full-time earnings of individual h; Yh is a vector of h's socioeconomic characteristics; and Rh is set equal to unity if the individual is a member of a particular race-gender group and zero if he is a white man. The initial estimates of unexplained wage differentials -as measured by the coefficient j -simply allow membership in a particular racegender group to shift the intercept of the equation. Equation 1 will be estimated three times in each agency to make pairwise comparisons between white men and each of the other groups.
In other words, a regression will first be calculated for the sample of men, to estimate the unexplained wage differential between white men and black men.6 The second regression is run on the sample of whites, thus providing an estimate of the unexplained wage differential between white men and white women. Finally, the sample for the third regression is restricted Throughout the paper, the sample of blacks includes individuals classified as minority in the CPDF. The socioeconomic vector Y is composed of education (defined as a vector of 21 dummy variables indicating both the extent and nature of educational attainment7); years of experience in the federal sector; years of experience in the nonfederal sector (defined as age minus education minus experience in the federal sector minus 6); quadratics of and an interaction between the two experience variables; region of employment; status as a veteran; and status as physically handicapped.8 Clearly, the variable for work experience previous to federal employment is likely to be measured with error in the case of women. The CPDF provides no information, however, on the work activities of the federal work force before entering the civil service. The potential biases that arise from measuring gender wage differentials with this experience variable will be discussed in detail below.
Columns 2 through 4 in Table 1 give estimates for f bm )+, and 4bf , wherefbm is 7The definition of the dummy variables in the education vector is as follows: (1) some elementary school but did not complete; (2) elementary school completed but no high school; (3) some high school but did not graduate; (4) high school graduate or certificate of equivalency; (5) terminal occupational program but did not complete; (6) terminal occupational program completed; (7) some college but less than one year; (8) one year of college; (9) two years of college; (10) associate's degree; (11) three years of college; (12) four years of college; (13) bachelor's degree; (14) post-bachelor's work but no additional higher degrees; (15) first professional degree, such as dentistry, law, or medicine; (16) a degree beyond the first professional degree but no additional higher degree; (17) master's degree; (18) post-master's but no additional higher degree; (19) sixth-year degree, such as an advanced certificate in education, an advanced master's in education, or a certificate of advanced graduate study; (20) post-sixth year but no additional higher degree; (21) doctorate degree, including a doctor of education or doctor of juridical science, and Ph.D.; or (22) post doctoral work.
8See Borjas, "Wage Determination," for a discussion of the effect of these variables on the wage structure in the federal bureaucracy. the estimated : for black males; 1wf is the statistic for white females; and fbf is the statistic for black females. The coefficients in the pooled sample show that, holding skills constant, significant wage differentials by gender and race exist, such that white men earn approximately 12 percent more than black men and 22 to 27 percent more than all females.9
The regression technique described by Equation 1 assumes that the difference in earnings between white men and any of the other race-gender groups is caused by a constant shift in the level of the earnings profile among the groups. It is likely, however, that race and gender differences in the payoff to such variables as education and experience also determine the extent of race and gender wage differences. The methodology usually employed to allow for this possibility estimates an earnings function within each of the race-gender groups. These regressions are used to decompose the observed wage differential into explained and unexplained parts. Formally, suppose we believe that the white-male and black-male wage structures are different. Since the regression equation passes through the mean, we can write: tics, (Ybm -wm) &wm, and one the result of differences in structure, Ybm (&bma -The latter part measures the additional earnings the average black man would earn if he were "treated like" a white man. Define: 0 (5) A1 = -&wm) j = (bm, wf, bJ). Columns 5 through 7 in Table 1 give the calculated As for 30 of the agencies analyzed here." Again, the pooled-sample estimates reveal that white men earn substantially more than the other racegender groups.
Perhaps the most striking finding in Table 1 is the very large variance in the unexplained wage differentials (whether measured by fj or A1) across federal agencies. For example, the wage gap between white men and black men ranges from approximately zero percent (the Department of Agriculture, the Environmental Protection Agency, and the Equal Employment Opportunity Commission) to over 30 percent (the Federal Home Loan Bank Board, the Government Printing Office, the International Communications Agency, and the Interstate Commerce Commission). Similarly, the standardized log wage differential between white men and white women (as measured by AW) ranges from about 3 percent (the Postal Service) to 52 percent (the Government Printing Office). Finally, the standardized log wage differential between white men and black women ranges from 2 percent '00f course, it is also possible to measure the unexplained wage differential by calculating how much lower the earnings of the average white male would be if he faced the black wage structure. Generally, these two methodologies yield different measures of wage discrimination. The conceptually correct methodology calculates the earnings of a black male if he faced the white male wage structure that would exist in the absence of discrimination. It is likely, however, that if black males are a numerically small minority, they have a minor impact on the white-male wage structure. Thus, the second term in Equation 4 is a good approximation of the true unexplained wage differential.
"The decomposition procedure cannot be conducted for the Equal Employment Opportunity Commission, since, of the 257 observations in that sample, only 33 are of white males. This led to a very imprecise estimate of the white-male wage structure. It should (the Postal Service) to about 58 percent (the Department of Labor and the Government Printing Office).
These results clearly indicate that interagency differences in personnel policies play an important role in the hiring and placement of blacks and women in the federal bureaucracy. An understanding of the causes of such differences requires specifying a behavioral model of the federal government. In a companion paper, these differences are explained by assuming that different federal agencies cater to different constituents and that these constituents' tastes for discrimination vary.'2 In the case of racial discrimination, for example, it is assumed that white (black) constituents prefer to "see" whites (blacks) employed by the federal bureaucracy. To the extent that the racial composition of the constituencies of federal agencies varies across agencies, it is clear that a government that wants to ensure political support will rationally employ blacks, or whites, in those agencies where it is politically advantageous to do so.
In fact, by identifying the agency's constituency as the set of employees of industries affected by the agency's redistribution policies, the empirical analysis in the companion paper revealed that the demand function for blacks and women in federal agencies depends on such factors as the percentage of blacks in the agency's constituency, the percentage of women in the agency's constituency, and the degree to which the agency enforces affirmative action programs in the private sector. These findings, therefore, show that the "unexplained" wage differentials documented in Table 1 can, in fact, be explained by the characteristics of the political sphere in which the agency operates. also be noted that the explanatory power of the earnings functions summarized in Table 1 is much higher than those reported in the literature. For example, the white-male earnings function in the pooled sample yielded an R2 of .588. Generally, the R2 in all the regressions was greater than .5, with the exception of the Postal Service, which consistently showed an R2 in the .2 to .3 range.
'2George J. The Relationship Among Discrimination Coefficients Although a strong behavioral assumption can offer important insights into federal personnel policies, the following analysis shows that even in the absence of behavioral assumptions, the results in Table  1 suggest a number of empirical regularities that can expand our understanding of the discrimination process. In particular, the large variance in the fls and As across federal agencies provides a unique opportunity to analyze several issues raised in the measurement of discrimination. Table 2 .
The regressions reveal two important findings. First, the simple dummy-variable coefficients (B3) systematically underestimate the unexplained wage differential measured by Ai. This fact is indicated by the above unity estimates of 01 and by the significantly negative constant term in the white-female regression.'3 Thus, the allowance of differential returns to labor market characteristics (such as education and experience) by race and gender tends to increase the standardized race and gender wage differentials. 4 Second, the regressions show an extremely high correlation between the two measures of unexplained wage gaps; in fact, the correlation coefficient between A and I3 exceeds 95 percent for all three race-gender differentials. A crucial result of the analysis, therefore, is that the variation in discrimination coefficients among agencies is captured equally well by A and
The discrimination measures reported in Table 1 also allow us to investigate whether the gender wage differential is related to the race wage differential measured by the wage gap between white men and black men. Again, previous empirical studies of '31t should be noted, however, that of the three estimates of 0, only one (in the black-male regression) is significantly greater than unity.
'4Joan G. The estimated coefficients are presented in rows 1 through 4 of Table 3 . The results are striking. The negative and significant constant terms indicate that the unexplained gender wage differential would be between 15 and 20 percent (relative to white men) even in agencies where no race wage differential exists. Moreover, the positive '5Equation 7 is not derived from any structural model of discriminatory behavior. Rather, its purpose is to measure the correlation among the various race and gender wage differentials. Moreover, since the regressors and the dependent variables in that equation are themselves estimated with error, it is likely that the estimator of the coefficient vector y is biased. The direction of the bias cannot be ascertained, however, unless assumptions are made about the magnitudes of y1 and 'y'. and significant coefficients of Abbm and f~bm reveal that agencies that have larger standardized wage differentials based on race will have larger standardized wage differentials based on gender. In fact, the size of the coefficients yl and y' indicates that a 10 percent fall in the black relative wage decreases the white-female relative wage by 5.5 percent and the black-female relative wage by 8 percent. Thus, Table 3 reveals the interesting finding that there is a strong positive correlation between race and gender wage differentials.
This analysis can be extended by asking a completely unexplored question: to what extent is the low relative wage of black women due to their race, to their sex, or to both? This question can be studied by estimating regressions of the form: The estimated regressions are presented in rows 5 through 6 of Table 3 , and they also yield interesting results. The relative magnitudes of X2 and 21 (or X 2 and X 1)
indicate that the fact that black women are women is 2.3 to 3 times more important than the fact they are black in causing their low relative wage. A major finding of this analysis, therefore, is the conclusion that gender is much more important than race in determining the wage gap between white men and black women.'6 It is worth pausing at this point to discuss the substantive implications of the findings in Table 3 . The positive correlation between race and gender wage differentials suggests that some set of factors leads agencies systematically to pay lower wages to both blacks and women. In the context of the political model discussed earlier, this finding implies that common variables exist that enhance both blacks' and women's political value in some federal agencies and not in others; it also suggests that an understanding of the evolution of race and gender wage differentials in the federal bureaucracy could be obtained by a careful analysis of the political forces influencing the agency.
More generally, the results in Table 3 imply that studies of interfirm differences in discrimination in the private sector can improve our understanding of discriminatory behavior. For instance, it is well known that the standardized wage differentials 13 and A can be interpreted in two extreme ways. they either measure true discrimination or they capture unobserved productivity differences among races and sexes employed by the firm. The positive correlation between race and gender wage differentials documented in Table 3 indicates that if f3 and A-measure true discrimination, firms that discriminate more than other firms against blacks also discriminate more than others against women. Alternatively, if: 3 and A measure unobserved productivity differences, the results show that to some extent the same unobserved characteristics are responsible for both race and gender wage differentials.
Note that under either interpretation, the analysis suggests a strategy for further research. In particular, Table 3 proves the existence of agency-specific fixed effects '6Note that this finding shows that the weights attached to sex discrimination are greater than the weights attached to race discrimination in the determination of the black-female wage. A probable explanation of this result lies in the fact that gender wage differentials are, on the average, greater than race wage differentials in the federal bureaucracy. resulting either from employer behavior (such as discrimination) or from technological factors that differentiate blacks and women from other workers. The results in Table 3 therefore show that our understanding of wage discrimination can be greatly expanded by the analysis of differences in the characteristics of firms and of the markets in which firms operate.
Measurement of Labor-Force Experience
One important criticism can be made of the findings in Tables 1 through 3 . In particular, how robust are the results with respect to the selection and definition of the independent variables in the earnings function?
For example, the regressions control for years of federal service and not for years of employment in the specific job held by the individual. Similarly, none of the regressions summarized in Table 1 controls for the type of work conducted by the worker. Thus, it could be argued that many of the interagency differences documented in Table 1 (and analyzed in Tables 2 and 3) are the result of differences in occupational characteristics by race and gender across federal agencies.
It should be noted, however, that discrimination, if it exists, can work either through wage differentials within the same job or by placing selected groups of people in particularly low-paying or high-paying occupations. Controlling for occupation in the regressions, therefore, would ignore an important channel in the discrimination process, and the resulting estimates would not measure the full effect of discriminatory behavior in the federal sector. More generally, controlling for variables that can be used by the employer to accelerate or hamper the progress of some employees some examples being job placement, years on the particular job, and promotion decisions -biases measurement of the full effect of wage discrimination.
A more serious measurement problem is that the labor-force experience of women may be measured with substantial error. In particular, the CPDF provides no information on the work activities of women before their entry into the federal civil service. Recent work on the determinants of female earnings provides strong evidence that the intermittent labor-force participation of married women can explain a substantial portion of the male/female wage differential. 7 Although the CPDF does not give any information on the marital status or the experience of women outside the labor force, it does give data on the number of years of their employment in the federal civil service. This variable can be extremely useful in calculating an upper bound to the bias created by ignoring the intermittent labor-force participation of married women.
In particular, the earnings functions estimated in Table 1 hold constant a measure of "previous" experience (PRE V) defined as age minus education minus years of government service minus six. This variable has, as expected, a positive effect on the earnings of federal workers. The average value of PREV for women is about ten years. Undoubtedly, a part of this time was spent working in other jobs and another part of it was spent outside the labor market. The number of years in the labor market will have a positive effect on current earnings, whereas the nonmarket years may have a negative effect on earnings, because of the depreciation of market skills. The simplest way to take these facts into account is to assume that the two effects exactly outweigh each other, so that women enter federal employment with zero years of labor-force experience. The wage differentials obtained for the various samples after setting PRE V equal to zero for women are reported in Table 4 . The reestimated j3k and AO are somewhat smaller (in absolute value) than the more conventional estimates, Sk and Ak, presented in Table 1.18 In fact, we can analyze precisely how the "8This is not surprising, since assuming that women have no experience is likely to overstate the actual differences in labor market experience and hence reduce the unexplained wage differentials. two sets of estimates are related by estimating regressions of the form: The regressions are presented in Table 1 . This estimate is likely to be an upper estimate of the true effect for two reasons. First, the assumption that the negative depreciation effect will cancel out the positive effect of labor-force experience is probably too strong, since there is some debate about whether nonmarket time indeed has a negative effect on current earnings.'9 Second, the estimates suffer from selectivity bias, since only women currently working are included in the analysis. Suppose there is a positive correlation over time in a woman's probability of participating in the labor force, such that women currently working are more likely to have worked in the past. This assumption implies that women who are currently working will have an above average number of years of labor market experience before starting federal employment.20
The results in Table 5 provide strong evidence, therefore, that the bias introduced by the intermittent labor-force participation of married women is not very important in the CPDF data. Moreover, the strong positive correlation between race and gender wage differentials is not affected by the correction used in Table 5 . In particular, Table 6 replicates the analysis in Table 3 by relating the gender wage differentials as measured by AQ andf3Q to the wage gap between black men and white men. As in Table 3 , the most important result is the strong positive correlation among the various gender and race wage differentials. In other words, a common factor is partly responsible for the low relative wages of both women and blacks. Summary The empirical analysis of interagency race and gender wage differentials in the federal bureaucracy yields several important findings. First, the use of a simple dummy variable to indicate race and gender in the regressions leads to downward-biased measures of the standardized wage differential. Second, federal agencies that have larger race differentials are likely to have larger gender differentials. Third, the low relative wage of black women is more the result of the fact they are women than the fact they are black. Finally, the intermittent labor-force participation of women is responsible for no more than 25 percent of the unexplained gender wage differential in the federal sector. It is worthwhile to emphasize an important implication of these findings for understanding federal personnel policies and regulations. In particular, as with any empirical study of race and gender wage differentials, there is no unambiguous, ironclad proof that discrimination exists, since, of course, wage differentials can always be dismissed as resulting from unobserved skill differentials. Nonetheless, the empirical finding of a strong positive correlation between race and gender wage differentials across federal agencies implies the existence of a common set of factors responsible for the wage "discrimination coefficients." That finding opens up a new line of research in discrimination analysis: the identification, at the firm level, of variables that account for interfirm differences in employment policies regarding both minorities and women.
More generally, the type of research conducted in this paper suggests that similar studies of interfirm differences in the relative wages of the races and the sexes in the private sector may lead to extremely useful insights. In particular, if interfirm variation in these variables could be explained by such factors as the racial (gender) composition of the firm's customers, the degree of physical proximity between the workers and the customers, and the race or sex of the firm's ownership or management, the empirical analysis of wage discrimination will have advanced substantially from its basically descriptive state to a study of the determinants of discriminatory behavior.
